Structuring of H1 histone. Evidence of high-affinity binding sites for phosphate ions.
Circular dichroism studies show that low concentrations of phosphate ions induce folding of the H1 histones. Sulfate and perchlorate anions have effects similar to phosphate indicating the presence on H1 histones of binding sites with high affinity for ions with tetrahedral geometry. In fact, the structuring efficiency of different ions, as determined by the midpoint value of the effect/concentration curve, is 0.05 M for NaCl, 0.005 M for NaClO4, 0.001 M for sodium phosphate and 0.0003 M for sodium sulfate on H1 histone from Chaetopterus variopedatus sperm chromatin. Phosphate shows similar folding efficiency also on calf thymus and on sea-urchin sperm H1 histones. The effect of phosphate ions on the H1 molecule is observed also by differential absorption spectroscopy in the region of absorption of amino acid side-chains. Binding studies by gel filtration chromatography on Sephadex columns show that phosphate binding occurs in the presence of structuring concentrations of sodium chloride. About 9 ATP molecules bind to H1 histones derived from non-active cell chromatins while only 3.5 ATP molecules bind to H1 derived from active somatic chromatins. The fluorescence of the tyrosine residues of Chaetopterus sperm H1 is enhanced by chloride ions and heavily quenched by phosphate ions in correlation with structuring of the molecule, demonstrating direct interactions between tyrosine residues and phosphate ions. The defined and limited number of phosphate groups bound per histone molecule, the high affinity of the interaction and the effect on the structure of the histone suggest the participation of phosphate groups in the binding of H1 histones to DNA.